Identification of functional cell adhesion molecules with a potential role in metastasis by a combination of in vivo phage display and in silico analysis.
Organ-specific homing of malignant cells involves interactions mediated through cell adhesion molecules and their receptors on the cell surface. Identification of peptides that mimic these receptor-ligand interactions is critical for analyzing the functional role of these proteins and is therapeutically significant to target or block organ-specific homing of tumor cells. Following three cycles of in vivo biopanning using a phage display peptide library injected into mice, we identified 11 unique peptides that were specific for homing to lung, liver, bone marrow, or brain. We developed a bioinformatics strategy to identify putative cell adhesion molecules (CAM) involved in tumor cell migration, invasion, and metastasis based on identified organ-specific peptides. Structural information, including surface exposure and the binding preference of any of these residues in the identified proteins, was examined. These studies resulted in identification of Semaphorin 5A (mouse, Sema5A; human, SEMA5A) and its receptor Plexin B3. The gene expression profile of these proteins in tumors and tumor cell lines was assessed using virtual microarray and serial analysis of gene expression (SAGE) databases and was further confirmed using reverse transcriptase polymerase chain reaction (RT-PCR). Our data demonstrate an association between the expression of SEMA5A and Plexin B3 and the aggressiveness of pancreatic and prostate cancer cells. In summary, using a combined experimental and bioinformatics approach, we have identified functional tumor-specific CAMs, which may be critical for organ-specific metastasis.